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(Read 14th December, 1881.) 

THIS stage consists essentially of a copper or brass box A, Fig. 2, 
8 cm. long, 5 cm. broad, and 1 . 5  cm. deep; an open tube F, 
5 x 2 cm., communicates with the interior, and allows of the 
expansion of the contents and for filling. In the upper and lower 
sides of the box are apertures H, for the passage of light, 2 cm. 
in diameter, the lower covered by a thin glass cover, 2 * 5 cm. in 
diameter, and the upper by one which coustitutes the working 
stage, 3.5 cm. in diameter. Both covers are kept in position 
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between pairs of vulcanized rubber rings by means of brass plates 
D, clamped on with screw8 E, the plates being furnished with 
apertures slightly smaller than the thin covers. A thin copper 
pipe B B, 5 mm. in diameter, is carried round the bottom of the 
inside of' the box A, one end being forked, and all three branches 
furnished with taps. This pipe serves to convey the heating or 
cooling, agent to the water or other liquid contained in the box. 

The temperature is ascertained by means of a thermometer C, 
havin its bulb bent in a circle slightly smaller than the aperture 
for li&t ; it is placed in the box with the bulb almost touching the 
upper thin glass cover. Between the thermometer and the copper 
pipe is a copper partition, having a number of slots in its base to 
allow of the circulation of the water. In  this way the thermometer 
is protected from undue heat, and as all water which reaches the 
upper thin glass must pass it, a very near approximation to the 
temperature of the object upon the thin glass is obtained, espe- 
cially if the object is protected from currents of air by a cardboard 
shade. 

The most convenient heating agent is steam, a small flask 
100 C.C. capacity will work for over an hour, and the temperature 
may be varied from normal to 95" C. at pleasure; steam, however, 
gives out its latent heat immediately on coming in contact with 
the tube, and therefore that portion of the box or bath nearest to 
the supply becomes warm very much sooner than that further 
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from it ; if great exactness be required steam can be replaced by a 
current of warm water or saturated solution of chloride of calcium, 
which give out only specific heat, and that nearly equally through 
the whole leiigth of the tube. I n  either case the box is filled with 
recently boiled distilled water or a saline solution, and placed, with 
a non-conductor intervening, upon the stage of the Microscope, so 
that the optic axis corresponds wit'h the centres of the apertures ; 
one of the forked tubes is then connected with the hot fluid, the 
other with a supply of ice-cold water, and the exit end of the 
copper tube with an empty vessel. The object is now placed upon 
the thin glass stage, covered with another thin glass, and Bur- 
rounded with a cardboard shade and focussed. The heating agent 
is circulated through the copper pipe until the required tempera- 
ture is attained, the tap can be then turned off, and if a sudden 
reduction of temperature be necessary the tap which communicates 
with the cold water turued on. 

If a temperature above the boiling-point of water be required, 
the box is, filled with glycerine, and the heat from a spirit-lamp 
conveyed to it by means of a projecting copper plate, one end 
being in contact with the bottom of the box, the other in the flame 
of the lamp. I n  this way any 'ordinary temperature can be 
obtained, but it is not so completely under control as the steam, 
there being a rise of some lo" after removing the source of heat. 

If a very low temperature is wanted, all the metalwork is 
covered with felt, and the box filled with clean crystals of ice and 
salt and water. 

or falling temperature is required. It was originally contrived 
for studying the tumefaction of starches, noticing the temperature 
at  which the various granules burst, but I have found it useful 
also for ascertaining roughly the melting-points of fats, by 
observing when the crystals in them disappear; and for jellies, 
resins, and other structureless, easily fusible, substances, by noticing 
when small particles assume the liquid form ; and it will obviously 
have many other applications. 

r ,  lhis  . stage is specially adapted for ihose cases where a rising 


